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CHAPTER 1 
 
GENERAL INTRODUCTION 
 
In the Northern region of the Northern Province, there is an increase in the number of 
small-scale and semi-commercial farms in all sectors of agriculture. This includes the 
production of grains, vegetables, fruits and livestock. 
 
Broiler production seemed to be a much-preferred alternative of development in 
community based projects and emerging farmers have shown keen interest. This is 
because broiler production requires less space than ruminants and is ready for human 
consumption within a very short period of time. Poultry production provides a constant 
source of income and protein with a big customer demand. By the year 2000, broiler 
production is expected to reach 4000 million and 7.5 million tons of poultry feeds in the 
world. Many countries have initiated programs aimed at improving small-scale poultry as 
a means of helping to bring socio- economic benefits to rural communities (Panda, 1989). 
 
In order to feed the ever rising population of 4.9 million in the Northern Province (1996 
Census), there must be an increase in the production of broilers as a primary source of top 
quality animal protein. With the high unemployment rate (46%) in the Northern Province, 
self- employment projects are needed which comply with agro- processing. More than 90 
community projects based on poultry production in the Northern region of the Northern 
Province had been established in order to reduce the high rate of unemployment. Today 
more people have engaged themselves in community projects especially in poultry 
production than ever before. 
         
Some of the constrains of broiler production at both small-scale and semi-commercial 
farming condition includes inadequate ventilation system. Lack of suitable health care 
facilities and frequently the absence of efficient marketing structures form part of the 
obstacles to the rapid development of poultry production. Feed costs which remain the 
highest input cost in the production of broilers represent between 60 to 70% or more of 
the total costs of broiler productions (Benyi and Habi, 1998). Lack of management skills 
and training for small and semi-commercial farmers makes it difficult to obtain optimum 
performance. The objective of this study is to evaluate the performance of broilers as 
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influenced by environmental factors under small-scale and semi-commercial conditions 
in order to improve their performance.        
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CHAPTER 2 
 
 
ENVIRONMENTAL FACTORS AFFECTING BROILER PERFORMANCE 
 
2.1 INTRODUCTION 
 
Environment is the combination of the conditions in which the organism lives excluding 
those arising from heredity. The interaction between broilers and the environment 
remains an important problem in poultry production. If the environment changes, broilers 
adapt in order to minimize the effect of changes in growth rate, feed efficiency, body 
weight and mortality rate. Today broilers are selected and managed with the aim of 
decreasing mortality rate by improving feed efficiency and body weight at market age, 
but this cannot be achieved if poultry experience problems of heat stress (Gereat, 
Guillauimin & Lecler, 1993). 
 
The effects of environmental factors may result in decreased efficiency of nutrient 
utilization and poor growth. Renden, Bilgill and Kincaid (1992) reported improved feed 
efficiency due to light restriction and higher body weight as a result of continuous 
lighting pattern. Therefore, several researchers show great interest in feeding as the main 
component which represent the highest cost in poultry production. Cabel and Waldroup 
(1990) & Benyi and Habi (1998) reported higher body weight for broilers at slaughtering 
age(six to seven weeks of age) due to ad lib feeding and improved feed efficiency due to 
restricted feeding. 
 
Housing for broiler production is provided to maintain well defined environmental 
conditions and that satisfies their microclimate needs for optimum production. Adequate 
housing and stocking density also showed great importance for broiler production. 
Excessive crowding and high temperatures during summer reduced body weight and 
resulted in a higher mortality rate in broilers. The use of unsuitable genotypes in hot 
regions results in large economic losses due to decreased growth, reduced body weight 
gain and higher mortality (Yalcini et al., 1997). This review discusses the effect of 
environmental factors affecting body weight, feed efficiency and mortality rate of 
broilers. 
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2.2 SEASON 
 
2.2.1 Body weight 
 
Change in season and the season of rearing period, influences the growth performance of 
chicks.  Yalcini et al. (1997) found that body weight and body weight gain of broilers 
reared during summer was lower as compared to those reared during winter. Body weight 
of broilers at seven weeks was significantly lower in summer with the average reduction 
of 23 percent. The effect was largest between four to seven weeks of age and resulted in 
15 percent reduction in feed consumption. It seems therefore, that the lower body weight 
of broilers during summer resulted from the combined effect of high temperature and 
humidity. Yalcini et al. (1997) further reported much greater body weight reduction due 
to high summer temperature in the last three weeks (about 34 percent) than in the first 
four weeks (nine percent). High summer ambient temperature reduces the dissipation of 
heat generated by the body when feed is digested and metabolized. It is possible that 
broilers during summer counteract their increasing body temperature by reducing feed 
intake. Higher energy expended for thermoregulation in summer could also be the factor 
which reduced body weight gain from four to seven weeks of age. Fuller and Dale (1979) 
reported growth rate depression of 25 percent during summer. Depression in growth rate 
during summer caused reduction in feed intake, which lowers the final body weight of 
broilers.               
  
Deaton, Simmons and May (1989); Wabeck, Carr and Byrd (1994) & Al Ribdawi and 
Singh (1989) also reported lower body weight for broilers reared during summer. In 
addition, Imaeda (2000) reported lower body weight of broilers during summer 
irrespective of stocking density. 
 
Season by stock and season by sex interaction are significant for body weight of broilers.  
Yalcini et al. (1997) reported similar body weight for all stocks from four to seven weeks 
of age, but body weight was higher for broilers in the United Kingdom during summer. 
They further reported lower body weight for females than males and the differences were 
reduced between sexes during summer. 
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2.2.2 Feed conversion efficiency                   
 
Feed conversion efficiency which is the amount of feed required for producing one unit 
of meat or eggs and feed consumption are affected by season.  Consumption was not 
affected by season up to four weeks of age and thereafter-feed consumption was reduced 
by 23 percent during summer.  The effect of feed efficiency from zero to four weeks was 
lower and larger from four to seven weeks of age but during summer, feed conversion 
efficiency was reduced. High temperature during summer brings about a reduction in 
efficiency in the utilization of feed energy for production purposes (Yalcini et al., 1997). 
They further reported a 15 percent reduction in feed efficiency during summer at three 
weeks of age. 
 
Al-Ribdawi and Singh (1989) reported feed conversion efficiency of 13 percent during 
winter and 4.8 percent during summer while Mushraf (1992) reported 2.19 percent feed 
efficiency reduction for broilers reared during winter. However, Imaeda (2000) indicated 
that feed conversion efficiency was nearly constant and ranged from 2.19 to 2.33 percent 
during summer and winter. 
 
Yalcini et al. (1997) reported that there was a significant season by stock interaction for 
feed efficiency from zero to four weeks of age but not for feed efficiency from four to 
seven weeks of age. Feed efficiency were higher from four to seven weeks of age in 
winter for birds reared in the United States than that from Germany and United Kingdom, 
but in summer, feed efficiency of the United Kingdom was as high as that of United 
States. 
  
2.2.3 Mortality rate 
 
Mortality rate of broilers differs depending on the rearing season. Mortality rate was 
higher during summer, followed by winter while autumn had the lowest (Imaeda, 2000). 
Higher heat production of broilers during summer increases and causes broilers to die 
from ascites. Al-Ribdawi (1989) indicated higher mortality for broiler reared in summer 
and lower in winter. Mortality rate was 20 percent lower during winter than a higher 
mortality rate during summer (Mushraf, 1992). Higher mortality during summer was due 
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to high temperatures and the lack of ventilation systems for both small-scale and semi 
commercial broiler producers. 
 
2.3 LIGHT 
 
2.3.1 Body weight 
 
Various lighting patterns affect the growth rate and consequently the final body weight of 
broilers. It has been suggested that short photoperiod lengths during the growth stage 
reduces the feed intake and growth rate as well as have a negative impact on the final 
body weight of broilers. Broilers exposed to 6L(light): 18D(dark) from three to 21 days 
of age had lower body weight at 21 day of age as compared to those exposed to 23L: 1D 
but body weight were similar at day 42 in both 6L: 18D and 23L: 1D (Classen, 1990). 
However, Renden, Bilgili and Kincaid (1992) reported higher body weight for broilers 
exposed to 23L: 1L from seven to 42 days of age as compared to those exposed to 
6L:18D from day old to day 14 and 1L: 3D from 15 to 56 days of age. Broilers exposed 
to 23L: 1D will eat when they feel like it and sleep when they need to, they naturally 
provide their own rhythm of feeding and resting. Higher body weight for broilers exposed 
to 23L: 1D was also reported by Renden, Moran and Kincaid (1994) & Weaner, Beane 
and Cherry (1992).  Appeldoorn, Scharama, Marshaly and Pamenties (1999) found 
maximum growth rate for broilers exposed to continuous lighting schedule as a result of 
higher feed intake. During the presence of light, broilers are more active and feed intake 
will be high resulting in increased growth rate. Reducing the hours of light during the 
rearing period results in lower body weight of broilers at market age. 
 
Donkoh, Comfort and Kese (1989) reported an average body weight of 2104g at 56 days 
of age for broilers exposed to natural light and supplementary light at night while 
Thomsen (1994) reported an average body weight of 1702g for broiler exposed to 24 
hours of light at 41 days of age. However, Lacey and Czariek (2000) found that the use of 
natural light during the growing period showed an increased in body weight. 
 
Diets by light interaction also affect body weight of broilers. The study done by Andrews 
and Zimmermann (1990) found higher body weight for broilers exposed to 23L: 1D fed 
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with low energy diets at day 28, day 35 and day 42 of age as compared to those feed with 
high energy diets.     
 
 
2.3.2 Feed conversion efficiency   
 
Feed conversion efficiency is the amount of feed required to produce one unit of meat or 
eggs.  The use of intermittent lighting pattern (1L: 3D) for rearing broilers chickens 
reduce feed intake and improves feed efficiency (Renden et al., 1992; Buyse , Decuypere, 
and Michels, 1994 and 1996; Appeldoon et al., 1999; Andrews and Zimmermann, 1990 
& Hoppaw and Gooddman, 1976). Benefits in feed efficiency come from the reduction in 
the boredom eating of these birds, which have little else to do during darkness, resulting 
in improved digestion. The effect of lighting regime on feed efficiency is a function of 
locomotor activity, which is reduced to a minimum in the period of darkness. The 
efficiency of feed utilization is increased by photoschedules that contain blocks of 
darkness, i.e. intermittent light system. Chicks consume all the feed they desire within 
one hour of light and empty their crops sufficiently to eat again after three to four hours 
of dark. During light, feed intake is high and reduced during three to four hour of 
darkness. Physical activity of broilers is low during continuous lighting schedule and feed 
efficiency is increased (Hoppaw & Gooddman, 1976). Therefore, adequate periods of 
inactivity following feeding, plays an important role in broiler growth as it improves feed 
efficiency. Renden et al. (1994) reported better-feed efficiency for broilers exposed to 
23L schedule.       
 
According to Donkoh et al (1989) broilers exposed to natural light and supplementary 
light at night were less efficient in utilizing feed because they showed little excitement at 
eating while those receiving only natural light during the day had improved feed 
efficiency. Broiler exposed only to natural light rushed at the feeders and vigorously and 
competitively ate at one time just after the initiation of the natural light. However, Ohtani 
and Lesson (2000) & Thomsen (1994) reported that lighting pattern had no influence on 
feed conversion efficiency of broilers. 
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3.3.3 Mortality rate 
 
There is evidence which indicates that various lighting patterns affect mortality rate of 
broilers. Thomsen (1994); Classen (1990); Renden et al. (1993) and Andrews and 
Zimmermann (1990) reported higher mortality for broilers exposed to a continuous 
lighting pattern. Renden et al. (1993) reported mortality rate of three percent and 3.5 
percent for broilers subjected to 16L and 14L as compared to nine percent for those 
subjected to 23L: 1D while Thomsen (1994) reported a mortality rate of 6.77 percent for 
broiler under 24 hours of light and 5.52 percent for those subjected to 16L per day. 
However, Renden et al (1992) and Donkoh et al. (1989) showed no significance 
influence of various lighting patterns on broilers mortality. 
 
2.4 FEEDING 
 
2.4.1 Body weight 
 
The level of feeding affects body weight of broilers. Broilers fed ad lib grew faster and 
were heavier at the end of the growing period (Benyi and Habi, 1998; Cabel and 
Waldroup, 1990 and Donkoh, et al., 1989). Difference in body weight between ad-lib and 
restricted feeding was traced as feeding activity and initial chicks’ body weight. Birds 
which are severely restricted from three to four weeks of age show extreme 
compensatory growth during four to five weeks resulting in higher body weight (Plavnick 
& Hurwitz, 1985). A less severe restriction for short- term periods allow sufficient 
compensatory growth for complete body weight recovery by market age (Wilson, Voitle 
& Harms, 1983).      
 
A slight feed restriction affects the final body weight of broilers (Fisher, 1984 as cited by 
Yu and Ribison 1992). However, North (1984) as cited by Yu and Robison (1992) argue 
that mature body weight of broiler was not affected by feeding level provided that 
feeding was not interrupted for more than two hours at a time. Benyi and Habi Habi 
(1998) reported that there was no difference between those birds whose food intake was 
quantitatively reduced by 15 percent and that feeding time was reduced by two days. 
They indicated that those birds whose feeding time was reduced by 15 percent grew 
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faster and heavier as compared to those contemporaries whose feed intake was reduced 
by 30 percent. Ballay et al. (1992) revealed that body weight of broilers restricted for 
only one six day old reached body weight equivalent to those eating ad lib at 39 days of 
age and those restricted for more than six days during the first 18 days after hatch were 
lower than those eating ad lib at 39days of age. However, North (1984) as cited by Yu 
and Robison (1992) revealed that interrupted feeding for more than two hours at a time 
affect(s) the mature body weight of broilers. 
 
Zhong, Nakaue, Hu and Mirosh (1995) indicated lighter body weights for female broilers 
due to feed restriction; and no differences were observed in body weight of males and 
combined sexes among ad lib and restricted feeding. 
 
4.4.2 Feed conversion efficiency 
 
Feed conversion efficiency was improved due to feed restriction (Zhong et al., 1995; 
Ballay et al., 1992; Deaton., 1995; Cabel and Waldroup, 1990 & Yu and Robinson., 
1992). According to Plavnik and Hurtwrtz (1985) feed efficiency was improved during 
the period of compensatory growth. Broilers, which are restricted from three to four 
weeks of age, improved the efficiency of feed utilization, if they are allowed to feed ad 
lib from four weeks of age (Plavnik & Hurtwrtz, 1985). Generally, feed restriction 
improves feed efficiency.     
 
Improvement in feed efficiency is achieved by higher metabolic efficiency associated 
with maintaining a smaller body during early growth and partly to the phenomenon of 
catch up growth upon re- feeding. Deaton (1995) emphasizes that early feed restriction 
improves feed efficiency, particularly for female broilers.  
 
During feed restriction broilers scratch and search the litter for feed. This means that feed 
in the litter would probably be consumed and some recycling of feed materials in the 
droppings of the chicks could occur. Full fed broilers appeared less active when 
compared with restricted broilers. 
 
Benyi and Habi (1998) reported that reducing feeding time in two days per week resulted 
in the same feed efficiency as ad lib feeding and quantitative feed restriction by 15 
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percent had better feed efficiency than 30 percent quantitative food reduction. Plavnik 
and Hurwitz (1985) observed that broilers utilized their feed more efficiently when 
feeding time was reduced by the number of days per week than when food intake was 
reduced quantitatively by 15 percent              
 
 
 
2.4.3 Mortality rate  
 
Level of feeding had an influence on the mortality rate of broilers. Broilers are less 
susceptible to a wide range of causes of mortality as a result of feed restriction. Mortality 
is positively correlated to food intake during the rearing period. Feed restriction increases 
resistance to avian leucosis, which also causes mortality. Mortality in general is higher 
for birds fed ad lib and lower in most restricted birds. Restricted birds show stress and 
during heat stress, the more severely restricted birds move around more freely and drink 
much more water than the birds fed ad lib, which tend to sit together in a group.         
 
Bally et al. (1992) reported a 12 percent mortality rate for ad lib while Deaton (1995) 
argued that mortality rate between ad lib and restricted feeding did not differ, however, 
Donkoh et al. (1989) revealed no significance influence of various feeding levels on the 
mortality rate of broilers. 
 
2.5 HOUSING  
 
2.5.1 Body weight 
 
Chicks require more fresh air per unit of body mass than other farm animals. A broiler’s 
house must be well designed to allow ventilation from high up on the wall or above the 
curtains in order to improve the performance of broilers. Without good ventilation, 
ammonia may build up and this results in a depressed growth rate which partially reduces 
the body weight of broilers. Amankrah (1997) revealed that body weight of broilers 
housed in a natural ventilated house were 1.6 kg at market age. Most naturally ventilated 
poultry houses utilize poultry curtains to control air movement. Flood, Koon, Trumbull 
and Brewer (1998) reported average 2.43 kg for broilers housed in a room with ceiling 
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fans. This was due to maintained ventilation and the building was able to cool down and 
this enables the broilers to eat more feeds. 
 
 
 
 
2.5.2 Mortality rate 
 
Housing broilers in poorly ventilated house causes ammonia build up which increase 
their susceptibility to respiratory diseases resulting in mortality rate (Tison, 1995). This 
higher mortality rate is due to insufficient fresh air and overheating. Lacey (1996) 
revealed that in a tunnel house, mortality rate decreased. To avoid increased mortality, 34 
percent of ventilation is required. 
 
2.6 STOCKING DENSITY  
 
2.6.1 Body weight 
 
The stocking density affects body weight of broilers. Broilers housed at high stocking 
density had lower body weight at seven weeks of age than those housed at low density. 
Broilers at high stocking density experience more difficulty in accessing the feeders and 
broiler’s movement was constrained especially at six to seven weeks of age (Sorensen, Su 
and Kestint, 2000; Proudfoot, 1973, Puron, Santamaria, Secura and Alamilla, 1995 & 
Proufoot and Hulan as cited by Husseini, Diab, Saman and Dandan, 1987). Broilers at 
lower stocking densities had higher body weight at seven weeks of age due to better 
walking ability and greater level of overall activity. Coenen, et al. (1996) reported body 
weight of 1411g for broilers housed at high stocking and 1555g at low stocking density.    
 
Cravener, et al. (1992) and Shanawany (1988) reported similar body weight at five weeks 
of age at highest and lowest stocking density but at six weeks of age, body weight was 
highest at lower stocking density. The study of Weaner, et al. (1982) revealed that 
increasing stocking density significantly depressed body weight of broilers between 28 
and 49 days of age. A population density of 0.09m² per bird resulted in a significantly 
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higher body weight at six weeks of age greater than at higher densities, but not significant 
when compared with .11m² per bird (Table 2.1).  
 
 
 
 
 
Table 2.1: The effect of population density on body weight (BW) of broiler chicks  
 (Craverner et al., 1992).       
 
Density (m² per bird) 5 weeks 
(BW/g) 
6 weeks 
(BW/g) 
7 weeks 
(BW/g) 
0.05 1.293±214.6 1.720±203.9 1.895±226.7 
0.07 1.317±166.5 1.770±239.6 2.001±261.9 
0.09 1.378±154.3 1.852±206.7 2.064±230.6 
0.11 1.332±165.2 1.807±246.2 2.055±293.5 
 
Shanawany (1988) as cited by Craverner et al. (1992) observed that body weight of 
broilers from five weeks declined in a linear manner with increased population density 
while Proudfoot, et al. (1979) found a linear increase in body weight with decreasing 
population density at seven weeks of age.    
 
Puro, et al. (1995) reported significant effect of stocking density and sex on body weight 
of broilers. Female broilers at stocking density of 19 birds per m2 had the highest average 
body weight compared with the stocking density of 18 and 20 birds per m2. High stocking 
density of males per 18m2 resulted in three percent reduction in live weight compared to 
10 males per m.2  For females, the difference between the highest and the lowest stocking 
density was only 1.5 percent. Proudfoot (1973) concluded that high bird densities had a 
more pronounced detrimental effect on the body weight of females as compared to males. 
However, Cravener, et al. (1992) found no significant influence of stocking density by 
sex interactions.         
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2.6.2 Feed conversion efficiency 
 
Feed conversion efficiency is affected by different stocking density. Proudfoot (1973) 
reported significantly poorer feed conversion efficiency at high stocking density. 
Providing one feeder per 20 birds improved feed conversion efficiency and this was 
evident under a continuous lighting regime. Feed conversion efficiency at five weeks age 
at 0.11m2 per bird were desirable and most desirable at 0.05 m2 per bird however, the 
differences were not significant between six and seven weeks of age (Cravener et al., 
1992).  
  
Table 2.2: The effect of population density on feed conversion efficiency of broilers 
chicks (Craverner et al., 1992).       
     
Density (m² per bird) 5 weeks 6 weeks 7 weeks 
.05 1.94±.032 2.05±.048 2.25±.085 
.07 2.06±.068 2.17±088 2.20±.065 
.09 2.05±.045 2.08±.065 2.22±.060 
.11 2.14±.078 2.24±.181 2.33±.139 
 
 
Coenen et al. (1996) found better feed conversion efficiency with reducing stocking 
density.  Imaeda (2000) and Puro et al. (1995) revealed no significant influence of 
stocking density on feed conversion efficiency.     
  
2.6.2 Mortality rate  
 
Various stocking densities affect mortality rate of broilers. Mortality rate was 
significantly higher for broilers housed at 18 birds per m² than those housed at 12 and 15 
birds per m². The total deaths as expressed as percentage were 33 percent for 12 birds per 
m², 38 percent for 15 birds per m² and 43 percent for 18 birds per m² (Imaeda, 2000). 
High heat production of broilers chicken increases with increasing the stocking density 
and cause birds to die due to overcrowding. Reducing stocking density lowers mortality 
rate (Coenen et al., 1996). However, no significance differences were observed in 
mortality rate of broilers as a result of stocking density (Cravener et al., 1992)                
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2.7 CONCLUSION 
 
Body weight, growth rate feed conversion efficiency and mortality rate are influenced by 
various environmental factors such as light, housing, season, feeding and stocking 
density. It is important for all broiler produces under uncontrolled environment to adjust 
their house by insulating them and make sure that there is free movement of fresh air in 
the whole house. Broilers must be fed ad lib and exposed to continuous lighting pattern in 
order to get broilers with higher body weight at market age and lower mortality rate. High 
stocking density reduces growth rate and increases mortality rate. Adequate stocking 
density is essential for optimum broiler performance. Lower body weight is attained 
during summer as a result of higher ambient temperature, which reduces feed intake. It is 
vitally important to provide adequate ventilation during summer in order to improve body 
weight, feed conversation efficiency and reduce mortality rate. 
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CHAPTER 3 
 
EVALUATION OF BROILER PERFORMANCE UNDER SMALL SCALE AND 
SEMI- COMMERCIAL FARMING CONDITIONS. 
 
3.1 INTRODUCTION 
 
Growth rate, feed efficiency, feed intake and mortality rate are the most important traits 
influenced by environmental factors. Selection for increased body weight and rate of gain 
resulted in considerably heavier commercial broilers that are marketed at a progressively 
younger age (Gyles, 1989). These genetic changes have generated interest in non-genetic 
procedures to improve body weight, feed intake and feed efficiency and reduce fat 
deposition.  Studies comparing broilers reared under some form of feed restriction with 
broilers reared under ad lib feeding generally shows that feed restriction reduces 
abdominal fat and improves feed conversion efficiency with inconsistent effects on body 
weight (Plavnik and Hurwitz, 1985). 
 
The photoperiod is the main environmental factors controlling seasonal changes in 
physiology and behavior of broilers. Light stimulated the performance of broilers. To 
achieve maximum broiler performance, artificial lighting is essential. Broilers exposed to 
continuous lighting had higher body weight and lower feed conversion efficiency than 
those exposed to intermittent lighting pattern (Buyse et al., 1996). 
 
Increasing the number of broilers in a given space is a management technique associated 
with housing. Shanawany (1988) found a reduction in body weight, feed intake and 
increased feed efficiency as a result(s) of overcrowding. Poorly ventilated houses reduce 
body weight and increased mortality rate of broilers. It is vital that enough information 
defining the relationships between environmental factors and broiler performance be 
available for the sake of small scale and semi- commercial farmers. The objective of this 
study was to determine the effects of light, feeding, stocking density, housing and season 
on feed conversion efficiency, body weight and mortality rate of broilers. 
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3.2 MATERIALS AND METHODS 
 
This study was conducted in the Northern Region of the Northern Province. The climate 
on the study area is generally referred to as semi tropical (seasonal rainfall with hot, wet 
summer and cool, dry winter. The following experimental farms were used: 
 
Easy farm 
 
Study site 
 
Easy farm is a semi commercial farm situated at Tshivhilwi village east of Thohoyandou 
at approximately 22º51s line of latitude and 30º33e line of longitude.   
 
Housing and broilers management 
 
Mixed sexed day old chicks from Lufafa commercial hatchery were used in this project. 
The experimental farm consists of six open sided houses with cracked concrete flooring, 
good concrete sidewall and good corrugated iron roofing. Each house had a carrying 
capacity of 2000 birds. Ventilation was limited as the house consisted of gable roofing 
without air space on top.  
Birds were free to access Meadow feeds and water. Starter diets were provided from day 
one to day 21 of age, grower diets from day 22 to day 35 and finisher diets from day 36 
to 42 of age. Broilers received 24 hours light from day one to day 14 and 12 hours natural 
light and 12 hours darkness from 14 to 42 days of age. Gas brooder was used as source of 
warmth to broilers from day one to 14 days of age. Sawdust was used as litter for 
bedding. The following vaccination program was used. 
 
Day1 -stresspack. 
Day7 - lasota for Newcastle. 
Day 14 - gumbovax for gumburo. 
Day18- lasota was repeated. 
Day21- gumbovax was repeated. 
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Ndiambani poultry farm 
 
Study site 
 
Ndiambani is semi commercial farm situated at Khalavha village west of Thohoyandou at 
approximately 22º54s line of latitude and 30º28e line of longitude.   
 
 Housing and broilers management 
 
Mixed sexed day old chicks from Mikon Breeders were used in this project. The 
experimental farm consists of two houses; one house has five units and other have seven 
units with equal dimension. Each house has corrugated iron roofing and a sidewall with 
fair concrete flooring. Each house is open sided with wire netting and good ventilation. 
Each unit had a carrying capacity of 1500 birds.  
Birds were free to access  Driehoek feeds and water. Starter diets were provided from day 
one to day 21 of age and finisher diets from day 22 to market age. Broilers received 
natural light during the day and 12 hours darkness. Gas brooder was used as source of 
warmth to broilers. Wood shaving was used as litter for bedding. The following 
vaccination program was used: 
 
Day7 – gumbovax for gumboro. 
Day 10 – lasota for Newcastle. 
Day21- lasota was repeated. 
 
Ndiitwani poultry farm 
 
Study site 
 
Ndiitwani poultry farm is small-scale poultry farm situated at Vondwe village east of 
Thohoyandou at approximately 22º54s line of latitude and 30º31e line of longitude.   
 
 Housing and broilers management 
 
Mixed sexed day old chicks from Mikon Breeders were used in this project. The 
experimental farm consists of a house with five units of equal size. The house is open 
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sided with better concrete sidewall, cracked concrete flooring with good corrugated iron  
roofing with better ventilation.  
    
Birds were free to access Driehoek feeds and water. Starter diets were provided from day 
one to day 21 of age, grower diets from day 22 to day 35 and finisher diets from day 36 
to day 42. Broilers received natural light during the day and artificial light at night. Infra- 
red was used as a source of warmth to broilers. Sawdust was used as litter for bedding. 
The following vaccination program was used: 
Day1 -stresspack. 
Day7 - lasota for Newcastle. 
Day 14 - gumbovax for gumburo. 
Day18- lasota was repeated. 
Day26- gumbovax was repeated.   
 
Tshirenzheni poultry farm 
 
Study site 
 
Tshirenzheni is a small-scale farm situated at Tshirezheni village west of Thohoyandou at 
approximately 22º53s line of latitude and 30º19e line of longitude.   
 
 Housing and broilers management 
 
Mixed sexed day old chicks from Mikon Breeders were used in this project. The 
experimental farm consists of a house with equal size. The house consisted of an open 
sided fair concrete side-wall with wire netting, better-corrugated iron roofing and fair 
concrete flooring. Each house had a carrying capacity of 500 birds. 
Birds were free to access Meadow feeds and water. Starter diets were provided from day 
one to day 21 of age and finisher diets from day 22 to day 42. Broilers received natural 
light during the day and no artificial light at night. Charcoal as brooder and sawdust for 
bedding was used.   
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The following vaccination program was used: 
Day7 – gumbovax for gumboro. 
Day9 - lasota for Newcastle. 
Day21- lasota was repeated. 
Day21- gumbovax was repeated.   
 
Data collection and analysis 
 
Data was collected over a period of 11 months covering three seasons namely, summer, 
springs and winter. On weekly basis in all farms, one percent of the totals from each unit 
was randomly selected and weighed to evaluate body weight gains. An Electronic 
weighing scale described by Fattori et al., (1992) was used for sample group weighing to 
determine the body weights. The amount of feed supplied and the number of birds that 
died was recorded on daily basis and finally added on a weekly basis. 
 
Data was analyzed using the General Linear Models of SAS (SAS, 1989). The models 
included the effect of farms, season and farm by season interaction. The following model 
was used to analyze the sources of variance:  
Model Yijk=µ + Fi + Sj + FSij + Eijk where: 
µ = Overall mean 
Fi
 
= effect of project 
Sj = effect of season 
FSij = interaction between project and season 
Eijk = random error effect 
 
3.2 RESULTS AND DISCUSSION 
 
Environmental factors affecting body weight of broilers.  
 
The results of the analysis of variance are presented in Table3.1 and Table 3.2.   
 
Farms: The farm in which broilers were housed significantly influenced (P<0.001) body 
weights of broilers. Body weight increased with age of broilers in all farms. Tshirenzheni 
Poultry Farm had the broilers with the highest mean body weight (1.90 kg) at day 42 
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compared to other farms, followed by Ndiitwani Poultry Farm while Ndiambani Poultry 
Farm had the lowest mean body weight (0.98 kg) at day 42 (Table 3.4). Higher body 
weight at Tshirenzheni Poultry Farm may be due to ad lib feeding and low stocking 
density of broilers per batch, which makes it easier to be managed. Higher body weight 
were also observed by Ballay et al. (1992); Renden et al. (1992, 1993 and 1994) & 
Classen (1990), both stated that broilers exposed to ad lib feeding grew faster and had 
higher body weight at market age. Lower body weight at Ndiambani Poultry Farm 
resulted from larger stocking density of broilers per batch, which makes it difficult to be 
managed. 
 
Season: Season did not significantly influence (P>0.10) body weight of broilers. 
However, body weights of broilers were higher during spring from day 7 to day 28 as 
compared to other seasons (Table 3.5 and 3.6).  Body weight of broilers was highest 
(1.37 kg) during winter followed by summer at day 42 (Table3.6). Lowest weights were 
observed during spring. The higher body weight during winter as compared to summer at 
day 42 was probably due to lower ambient temperature. The results supported the 
findings of Wabeck et al. (1994) and Deaton et al. (1989) both have reported lower body 
weight during summer due to depressed feed intake as a result of higher ambient 
temperature. 
 
Farm and season interaction: Farm and season interactions significantly influenced 
(P<0.1) mean body weight only at day 21. Mean body weight of broilers at day 21 was 
0.51 kg at Ndiitwani Poultry Farm followed by Tshirenzheni during winter (Table3.7). 
Tshirenzheni Poultry Farm had higher body weight during winter followed by Ndiitwani 
Poultry Farm, while Ndiambani Poultry Farm had the lowest mean body weight at day 42 
(Table 3.8). Higher body weight at Tshirenzheni may be the results of high feed intake as 
results of lower temperature during winter. Mean body weights of broilers were low 
during summer in all farms. Lower body weights during summer supports the earlier 
reason of depressed feed intake as a result of higher ambient temperature. 
 
 
Environmental factors affecting mortality rate in broilers.         
Farms: Farms only caused significant variations (P<0.1) in mortality rate between days 
35 to 42. Mortality rate of broilers in both farms showed a fluctuating pattern. On 
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average, mortality rate was the highest at one to seven days in all farms. Mortality rate 
was the highest (6.12%) at Tshirenzheni followed by Ndiitwani Poultry Farm at one to 
seven days of age (Table 3.3). Lack of brooder facilities and poor housing facilities at 
Tshirenzheni Poultry Farm may be the reason for the high mortality during the first seven 
days of age as compared to other farms. Adequate brooder facilities at Easy Farm and 
Ndiambani lower the mortality rate of broilers between 1 day to 7 days of age. 
Ndiambani Poultry Farm had 1.30% mortality rate between day 42 as a results of poor 
ventilation and high stocking density per batch. Thus results are in line with the findings 
of Imaeda (2000); Tison (1995) and Coenen et al. (1996) who reported high mortality 
rate due to insufficient fresh air and high stocking density. 
 
Season: Season did not significantly affect (P>0.10) mortality rate of broilers. Mortality 
rate showed a fluctuating pattern in all seasons (Table3.5 and Table 3.6).  Mortality rate 
was highest (4.01%) between day 14 to 21 during winter. Generally, mortality rate was 
high during winter followed by summer while spring had lower rate of mortality. 
However, Imaeda (2000); Al Ribdawi (1989) and Mushraf (1992) reported higher 
mortality rate during summer due to higher ambient temperature and lack of ventilation 
system.  
 
Farm and season interaction: Farm and season interaction was a significant cause of 
variation (P<0.1) in mortality rate only for the first seven days.  Mortality rate was 
highest (10.09%) during summer at Tshirenzheni (Table 3.7). Poor ventilation may result 
in high of mortality rate.  At day 21 to day 28, Ndiambani and Ndiitwani Poultry farm 
had the highest rate of mortality while mortality rate was 6.5% at Easy Farm during 
summer as a result of high temperature and humidity (Table 3.8). The results of high 
mortality rate during summer at Easy farm supports the findings of Imaeda (2000) and 
Mushraf (1992). Mortality rate was high during winter at Ndiambani Poultry Farm 
between day 35 to day 42. Cold temperature as results of the river nearby resulted in high 
rate of mortality. 
 
Environmental factors effecting feed intake of broilers 
 
Farms: Farms significantly influence (P0<001) feed intake of broilers. Feed intake 
increased with age of broilers. Feed intake was the highest at Ndiitwani Poultry Farm 
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from day 7 to day 42 followed by Tshirenzheni Poultry Farm (Table 3.3 and Table 3.4). 
Adequate ventilation and low stocking density of broilers per batch may be the results of 
high feed intake. High stocking density at Ndiambani Poultry Farm resulted in lower feed 
intake.   
 
Season: Season only affects (P<0.1) feed intake between day seven to day 14. However, 
feed intake was high during winter followed by summer from day 7 to day 42 (Table 3.5 
and Table 3.6). Higher feed intake during winter was due to lower ambient temperature. 
These results support the findings of Wabeck et al. (1994) and Deaton et al. (1989) who 
stated depressed feed intake for broilers reared during summer was as a result of higher 
temperature. 
 
Farm and season interaction: Farms and season interactions only influence (P<0.001) 
feed intake between day 7 to day 14. Feed intake showed a fluctuating pattern in both 
farms (Table3.9). Feed intake was higher during summer at Ndiitwani from day 14 to day 
21 due to adequate ventilation. Easy farm had the highest feed intake between days 35 to 
42 followed by Tshirenzheni (3.10). Good quality feeds and adequate ventilation may be 
the results of higher feed intake at both Easy farm and Tshirenzheni Poultry farms.   
 
Environmental factors affecting feed efficiency of broilers 
 
Farms: Farms caused a significant variation in feed efficiency between 14 to day 35 
(P<0.1) and day 35 to 42 (P<0.001). Feed efficiency was the highest at Ndiambani 
Poultry Farm between day 7 to 14 days of age. Tshirenzheni Poultry Farm had the higher 
feed efficiency from day 28 to 42 while Ndiitwani had the lowest feed efficiency at day 
28 to day 42 (Table 3.6). Poor quality of feeds at Ndiitwani may be the results while good 
quality feeds and natural light at Tshirenzheni improved feed efficiency due to higher 
feed intake. 
 
Season: Season caused a significant variation between 7 to 14 days (P<0.01), 28 to 
day35 (P<0.1) and between 35 to 42 days of age (P<0.001). Feed efficiency starts to 
fluctuate, as broilers grew older in both seasons. Feed efficiency was higher during spring 
between 7 to 14 days of age followed by summer. Feed efficiency was higher during 
winter as compared to summer between 28 and day 42 (Table 3.6). The higher feed 
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efficiency during winter was due to lower ambient temperature as reported by Al 
Ribdawi and Singh (1989); Yalcini et at. (1997) & Mushraf (1992). 
 
Farm and season interaction: Farms and season interaction causes a significant 
variation in feed efficiency between 7 to 14 day and between 35 to 42 days (P<0.001) and 
between 28 to day 35 (P<0.1). Easy farm had the highest feed efficiency followed by 
Ndiitwani Poultry Farm at day 14 and higher during winter as compared to summer. Feed 
efficiency at day 42 was highest at Easy Farm during summer followed by Tshirenzheni 
(Table 3.10). Adequate ventilation system at Easy farm and Tshirenzheni Poultry farms 
reduced higher temperatures during summer. 
 
 
Conclusion 
 
Environmental factors such as farms and season causes significant differences in body 
weight, mortality rate, feed efficiency and feed intake of broilers managed under small 
scale and semi- commercial farming conditions. Body weight increased with age of 
broilers. Broilers exposed to ad lib feeding and a continuous lighting pattern had higher 
body weight at day 42. Besides, feeding and lighting pattern, season affects the 
performance of broilers. Higher body weight, feed intake and feed efficiency are usually 
obtained during winter. Production efficiency under small-scale and semi commercial 
system can be improved by access to finance invested in housing and appropriate 
genotypes for the system.          
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   Table3.1: Analysis of variance for body weights, mortality rates, feed intake and feed   
                 efficiency from day 7 to day 21.      
Weight  WT 7  WT 14  WT 21 
Sources DF MS DF MS DF MS 
Farms 3 0.0027* 3 0.0243*** 3 0.0131*** 
Season 2 0.0016ns 2 0.0049ns 2 0.0024ns 
Far x seas 4 0.0002ns 6 0.0061* 6 0.0144 ns 
       
Mortality  Mort 7  Mort 14  Mort 21 
Sources DF MS DF MS DF MS 
Farms 3 25.9725ns  3 8.9098ns 3 15.9618ns 
Season 2 23.3434ns 2 3.5165ns 2 31.3169ns 
Far x seas 4 14.7975 * 6 11.7711ns 6 16.8957ns 
 
      
Feed  Fi 7  Fi 14  Fi 21 
Sources DF MS DF MS DF MS 
Farms 3 0.0065*** 3 0.0727*** 3 0.1247* 
Season 2 0.0279ns 2 0.2641* 2 0.0248ns 
Far x sea 6 0.0006ns 6 0.0148*** 6 0.0347ns 
 
Efficiency 
  
Eff 7 
  
Eff 14 
  
Eff 21 
Sources DF MS DF MS DF MS 
Farms 3 0.1490ns 3 0.2641* 3 0.1832ns 
Season 2 0.0297ns 2 0.4584** 2 0.2367ns 
Far x seas 2 0.0004ns 6 0.3526*** 6 0.1483ns 
Far = farms  
Seas=Season 
mort.= mortality 
Fi = feed intake  
eff. =efficiency  
***P<0.001 **P<0.01 *P<0.1 ns= non significant 
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Table3.2: Analysis of variance for body weights, mortality rate, feed intake and feed 
efficiency  from day 28 to 42.    
Weight  WT 28  WT 35  WT 42 
Sources DF MS DF MS DF MS 
Farms 3 0.4916*** 3 0.8725*** 3 0.8430*** 
Season 2 0.0090ns 2 0.0016ns 2 0.0014ns 
Far x seas 6 0.0132ns 6 0.0263ns  4 0.0337ns 
 
      
Mortality  Mort 28  Mort 35  Mort 42  
Sources DF MS DF MS DF MS 
Farms 3 4.0026ns 3 2.7520* 3 8.3420* 
Season 2 7.1431ns 2 1.2294ns 2 1.3696ns 
Far x seas 6 0.6634ns 6 1.3187ns 4 2.7065ns 
 
      
Feed  Fi 28  Fi 35  Fi 42 
Sources DF MS DF MS DF MS 
Farms 3 1.1261** 3 1.0402*** 3 0.1461*** 
Season 2 0.2013ns 2 0.1132ns 2 0.0309ns 
Far x seas 6 0.1355ns 6 0.1570ns 4 0.1191ns 
 
      
Efficiency  Eff 28  Eff 35  Eff 42 
Sources DF MS DF MS DF MS 
Farms 3 0.8997* 3 0.8826* 3 0.1461*** 
Season 2 0.1383ns 2 1.1764* 2 0.3164*** 
Far x seas 6 0.1494ns 6 0.7524* 4 0.2945*** 
Far= farms  
Seas=Season 
mort.= mortality 
Fi = Feed intake 
eff. = efficiency  
***P<0.001 **P<0.01 *P<0.1 ns= non significant 
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Table 3.3: Least square means ± standard error for body weight (kg), mortality rate (%), 
feed intake (kg) and feed efficiency from day 7 to day 21 in the different farms. 
 
Farms N WT 7  N WT 14 N WT 21  
Ndiambani 90 0.110±.03 180 0.16±0.13 190 0.29±0.02 
Tshirenzheni 40 0.09±0.13 70 0.21±0.02 90 0.47±0.04 
Easy farm 330 0.07±0.01 330 0.18±0.02 330 0.36±0.04 
Ndiitwani 690 0.09±0.01 690 0.25±0.01 660 0.48±0.02 
 
      
Farms N Mort 7 N Mort 14 N Mort 21 
Ndiambani 90 1.55±1.44 180 2.71±0.85 190 2.95±0.39 
Tshirenzheni 40 6.12±1.06 70 2.85±1.52 90 0.54±1.46 
Easy farm 300 1.70±1.10 330 0.85±1.37 330 2.74±1.41 
Ndiitwani 690 1.82±0.46 690 1.42±0.79 660 1.12±0.79 
 
      
Farms N Fi 7  N Fi 14  N Fi 21  
Ndiambani 90 0.13±0.05 180 0.14±0.13 170 0.22±0.04 
Tshirenzheni 10 0.16±0.00 60 0.26±0.03 80 0.39±0.07 
Easy farm 300 0.08±0.02 330 0.20±0.02 300 0.23±0.07 
Ndiitwani 690 0.14±0.01 690 0.29±0.12 66 0.41±0.04 
 
      
Farms N Eff 7 N Eff 14 N Eff 21 
Ndiambani 90 0.91±0.33 180 1.17±0.06 170 1.42±0.11 
Tshirenzheni 10 1.04±0.00 60 0.98±0.13 80 1.33±0.20 
Easy farm 300 0.96±0.33 30 0.15±0.10 300 1.64±0.19 
Ndiitwani 690 0.70±0.06 690 0.89±0.06 660 1.31±0.10 
Wt = weight 
Eff = efficiency    Fi= Feed intake 
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Table 3.4: Least square means ± standard error for body weight (kg), mortality rate(%), 
feed intake (kg) and feed efficiency from day 28 to day 42 in the different farms. 
 
Farms N WT 28  N WT 35  N WT 42 
Ndiambani 170 0.49±0.03 160 0.73±0.04 170 0.98±0.04 
Tshirenzheni 80 0.90±0.05 70 1.28±0.06 40 1.90±0.09 
Easy farm 300 0.58±0.06 300 0.87±0.06 240 1.27±0.10 
Ndiitwani 600 0.83±0.03 540 1.22±0.04 30 1.28±0.00 
 
      
Farms N Mort 28 N Mort 35 N Mort 42 
Ndiambani 170 0.95±0.34 160 0.87±0.23 170 1.30±0.36 
Tshirenzheni 80 1.07±0.58 70 0.19±0.36 40 0.82±0.78 
Easy farm 300 0.31±0.66 300 0.26±0.37 240 0.14±0.72 
Ndiitwani 600 1.77±0.37 540 1.28±0.22 30 0.45±0.00 
 
      
Farms N Fi 28  N Fi 35 N Fi 42  
Ndiambani 170 0.31±0.13 160 0.44±0.11 170 0.99±0.04 
Tshirenzheni 80 0.64±0.18 70 0.83±0.17 40 1.89±0.09 
Easy farm 300 0.40±0.21 300 0.87±0.11 240 1.27±0.08 
Ndiitwani 600 0.90±0.12 240 1.04±0.11 30 2.61±0.00 
 
      
Farms N Eff 28 N Eff 35 N Eff 42 
Ndiambani 170 1.68±0.11 160 1.75±0.13 170 2.17±0.00 
Tshirenzheni 80 1.69±0.69 70 2.03±0.20 40 2.25±0.32 
Easy farm 300 1.54±0.19 300 1.51±0.21 240 2.21±0.30 
Ndiitwani 600 1.18±0.11 240 1.36±0.12 30 2.01±0.11 
Wt = weight 
Eff = efficiency 
Fi = feed intake 
Mort.= mortality 
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Table 3.5: Least square means ± standard error for body weight (kg), mortality rate (%), 
feed intake (kg) and feed efficiency from day 7 to day 21 in different seasons. 
 
Season N WT 7 N WT 14 N WT 21 
Winter 8 0.09±0.00 10 0.19±0.00 12 0.40±0.00 
Spring 21 0.10±0.01 21 0.22±0.00 23 0.41±0.02 
Summer 18 0.10±0.02 28 0.19±0.00 26 0.39±0.02 
 
      
Season N Mort 7 N Mort 14 N Mort 21 
Winter 8 1.51±0.96 10 1.23±1.37 12 4.01±1.37 
Spring 21 3.28±0.05  21 2.26±0.90 23 0.56±0.76 
Summer 17 2.23±2.62 28 2.39±0.73 26 0.96±0.74 
 
      
Season N Fi 7 N Fi 14 N Fi 21 
Winter 7 0.14±0.06 10 0.25±0.02 11 0.28±0.07 
Spring 20 0.12±0.00 20 0.22±0.02 20 0.31±0.04 
Summer 16 0.12±0.01 28 0.18±0.01 26 0.40±0.04 
 
      
Season N Eff 7 N Eff 14 N Eff 21 
Winter 7 0.73±0.23 10 0.79±0.01 11 1.62±0.18 
Spring 20 0.91±0.07 20 1.15±0.08 20 1.33±0.12 
Summer 16 0.80±0.03 28 1.23±0.06 26 1.33±0.10 
Wt = weight 
Eff = efficiency 
Fi = feed intake 
Mort.= mortality 
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 Table 3.6: Least square means ± standard error for body weight (kg), mortality rate (%), 
feed intake and feed efficiency from day 28 to day 42 due to season. 
 
Season N Wt 28 N Wt 35 N Wt 42 
Winter 13 0.73± 0.05 13 1.04±0.05 9 1.37±0.07 
Spring 21 0.70± 0.03 18 1.00±0.04  13 1.17±0.23 
Summer 21 0.67±0.03 20 1.02±0.04 20 1.09±0.34 
 
      
Season N Mort 28 N Mort 35 N Mort 42 
Winter 13 1.06±0.34 13 1.06±0.32 9 2.58±0.61 
Spring 21 0.48±0.03 18 0.45±0.24 13 0.18±0.21 
Summer 21 0.62±0.03 20 0.45±0.22 8 0.65±0.79 
 
      
Season N Fi 28 N Fi 35 N Fi 42 
Winter 13 0.72±0.17 13 0.66±0.15 9 1.20±0.01 
Spring 21 0.50±0.12 18 0.70±0.11 13 0.60±0.20 
Summer 21 0.51±0.12 20 0.84±0.11 18 0.67±0.39 
 
      
Season N Eff 28 N Eff 35 N Eff 42 
Winter 13 1.52±0.16 13 2.04±0.12 9 1.68±0.25 
Spring 21 1.60±0.11 18 1.55±0.12 14 2.25±0.23 
Summer 21 1.44±0.11 20 1.40±0.12 8 1.20±0.93 
Wt = weight 
Eff = efficiency 
Fi = feed intake 
Mort.= mortality 
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Table 3.7: Least square means ± standard error for body weight (kg) and mortality rate 
(%) day 7 to day 21 due to farms and seasons interaction. 
 
Farms Seasons N WT 7 N WT 14 N WT 21 
Ndiambani Winter 3 0.09±0.01 4 0.17±0.03 5 0.27±0.04 
Ndiambani Spring 6 0.12±0.01 6 0.19±0.02 7 0.35±0.03 
Ndiambani Summer 5 0.11±0.01 8 0.12±0.02 7 0.23±0.03 
Tshirenzheni Winter 1 0.06±0.03 1 0.17±0.05 1 0.44±0.09 
Tshirenzheni Spring 2 0.10±0.18 2 0.28±0.04 3 0.51±0.05 
Tshirenzheni Summer 1 0.12±0.03 4 0.18±0.03 5 0.45±0.04 
Easy farm Winter 6 0.07±0.01 1 0.17±0.05 1 0.38±0.09 
Easy farm Spring 5 0.08±0.01 6 0.18±0.02 6 0.34±0.04 
Easy farm Summer 5 0.08±0.01 4 0.21±0.03 4 0.36±0.05 
Ndiitwani Winter 4 0.08±0.01 4 0.24±0.03 5 0.51±0.04 
Ndiitwani Spring 7 0.1±0.01 7 0.24±0.03 7 0.42±0.04 
Ndiitwani Summer 12 0.1±0.01 12 0.26±0.02 10 0.50±0.03 
  
      
Farms Seasons N Mort 7 N Mort 14 N Mort 21 
Ndiambani Winter 3 1.15±1.06 4 1.55±1.73 5 7.58±1.57 
Ndiambani Spring 6 1.75±0.82 6 5.06±1.41 7 0.53±1.34 
Ndiambani Summer   8 1.52±1.22 7 0.73±1.34 
Tshirenzheni Winter 1 0.00±2.01 1 1.52±3.45 1 0.51±3.55 
Tshirenzheni Spring 2 8.28±01.42 2 1.66±2.44 3 0.11±2.05 
Tshirenzheni Summer 1 10.09±2.01 4 5.35±1.73 5 0.99±1.57 
Easy farm Winter    1 0.00±3.45 4 6.61±0.54 
Easy farm Spring 6 1.29±0.82 6 1.41±1.41 6 0.96±1.45 
Easy farm Summer 4 2.20±1.01 4 1.14±1.73 4 0.66±1.77 
Ndiitwani Winter 4 2.15±1.01 4 1.79±1.73 5 1.35±1.59 
Ndiitwani Spring 7 1.77±0.76 7 0.90±1.31 7 0.62±1.34 
Ndiitwani Summer 12 1.54±0.58 12 1.56±0.99 10 1.40±1.20 
Wt = weight 
Mort= mortality 
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Table 3.8: Least square means ± standard error for body weight (kg) and mortality rate 
(%) from day28 to day 42   due to farms and seasons interaction. 
 
Farms Seasons N WT 28 N WT 35 N WT 42 
Ndiambani Winter 5 0.44±0.06 5 0.66±0.07 5 0.96±0.07 
Ndiambani Spring 6 0.53±0.06 6 0.84±0.06 6 1.07±0.07 
Ndiambani Summer 6 0.50±0.06 5 0.68±0.07 6 0.92±0.71 
Tshirenzheni Winter 2 0.92±0.09 2 1.35±0.11 2 1.99±0.12 
Tshirenzheni Spring 3 0.93±0.08 2 1.22±0.11 1 1.90±0.17 
Tshirenzheni Summer 3 0.85±0.01 3 1.27±0.09 1 1.79±0.17 
Easy farm Winter 1 0.67±0.14 1 0.90±0.16 1 1.25±0.17 
Easy farm Spring 6 0.54±0.08 5 0.84±0.07 6 1.16±0.17 
Easy farm Summer 3 0.53±0.08 4 0.87±0.08 1 1.04±0.17 
Ndiitwani Winter 5 0.90±0.06 5 1.25±0.07 1 1.28±0.17 
Ndiitwani Spring 6 0.79±0.06 5 1.16±0.07 7 1.17±0.17 
Ndiitwani Summer 9 0.81±0.05 8 1.04±0.06 10 1.08±0.17 
  
      
Farms Seasons N Mort 28 N Mort 35 N Mort 42 
Ndiambani Winter 5 2.27±0.72 5 2.02±0.41 5 3.01±0.66 
Ndiambani Spring 6 0.32±0.66 6 0.06±0.37 6 0.17±0.60 
Ndiambani Summer 6 0.28±0.66 5 0.43±0.41 6 0.64±0.60 
Tshirenzheni Winter 2 2.26±1.14 2 0.26±0.65 2 0.52±1.04 
Tshirenzheni Spring 3 0.34±0.93 2 0.16±0.65 1 0.69±1.48 
Tshirenzheni Summer 3 0.61±0.93 3 0.14±0.53 1 1.24±1.48 
Easy farm Winter 1 0.21±1.61 1 0.21±0.92 1 0.12±0.00 
Easy farm Spring 6 0.26±0.66 5 0.07±0.41 6 0.10±1.48 
Easy farm Summer 3 0.46±0.93 4 0.50±0.46 1 6.50±1.48 
Ndiitwani Winter 5 3.19±0.72 5 1.62±0.41   
Ndiitwani Spring 6 0.99±0.66 5 1.48±0.41   
Ndiitwani Summer 9 1.14±0.54 8 0.73±0.32   
Wt = weight 
Mort = mortality 
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Table 3. 9: Least square means± standard error for feed intake (kg) and feed  
       efficiency from day 7 to day21 due to farms and seasons interaction.   
 
Farms Seasons N Fi 7 N Fi 14 N Fi 21 
Ndiambani Winter 3 0.14± 0.02 4 0.16±0.03 4 0.24±0.09 
Ndiambani Spring 6 0.12± 0.01 6 0.15±0.02 6 0.26±0.07 
Ndiambani Summer   8 0.10±0.02 7 0.17±0.07 
Tshirenzheni Winter   1 0.26±0.05 1 0.26±0.17 
Tshirenzheni Spring 1 0.16±0.03 1 0.33±0.05 2 0.38±0.12 
Tshirenzheni Summer   4 0.18±0.03 5 0.52±0.08 
Easy farm Winter   1 0.30±0.05 1 0.21±0.17 
Easy farm Spring 6 0.08±0.01 6 0.17±0.02 5 0.25±0.08 
Easy farm Summer 4 0.09±0.02 4 0.12±0.03 4 0.24±0.09 
Ndiitwani Winter 4 0.13±0.02 4 0.30±0.03 5 0.39±0.08 
Ndiitwani Spring 7 0.14±0.01 7 0.24±0.02 7 0.34±0.07 
Ndiitwani Summer 12 0.14±0.01 12 0.34±0.02 10 0.51±0.05 
  
      
Farms Season N Eff  7 N Eff 14 N Eff 21 
Ndiambani Winter 3 0.83±0.03 4 1.07±0.13 4 1.41±0.03 
Ndiambani Spring 6 0.94±0.03 6 1.25±0.10 6 1.42±0.19 
Ndiambani Summer   8 1.19±0.09 7 1.42±0.18 
Tshirenzheni Winter 1  1 0.67±0.26 1 1.72±0.46 
Tshirenzheni Spring 2 1.04±0.25 1 0.99±0.13 2 1.04±0.32 
Tshirenzheni Summer 1  4 0.57±0.26 5 1.23±0.21 
Easy farm Winter   1 1.06±0.11 1 1.78±0.46 
Easy farm Spring 6 0.94±0.12 6 1.84±0.13 5 1.49±0.21 
Easy farm Summer 5 0.98±0.25 4 0.85±0.13 4 1.65±0.23 
Ndiitwani Winter 4 0.64±0.12 4 1.01±0.10 5 1.56±0.20 
Ndiitwani Spring 7 0.71±0.09 7 1.27±0.26 7 1.36±0.17 
Ndiitwani Summer 12 0.74±0.07 12 0.83±0.08 10 1.09±0.14 
Wt = weight 
Fi = feed intake 
Eff = efficiency 
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Table 3.10: Least square means± standard error for feed intake (kg) and feed  
     efficiency from day 7 to day 21due to farms and seasons interaction.   
 
Farms Seasons N Fi 28 N Fi 35 N Fi 42 
Ndiambani Winter 5 2.27±0.72 5 2.12±0.41 5 3.01±0.66 
Ndiambani Spring 6 0.32±0.66 6 0.06±0.37 6 0.17±0.60 
Ndiambani Summer 6 0.28±0.66 5 0.43±0.41 5 0.64±0.60 
Tshirenzheni Winter 2 2.26±1.14 2 0.26±0.65 2 0.52±1.04 
Tshirenzheni Spring 3 0.34±0.93 2 0.16±0.65 2 0.69±1.48 
Tshirenzheni Summer 3 0.61±0.93 3 0.14±0.53 3 1.21±1.48 
Easy farm Winter 1 0.21±1.61 1 0.21±0.92 1 0.12±0.10 
Easy farm Spring 6 0.26±0.66 5 0.07±0.41 5 0.10±1.48 
Easy farm Summer 3 0.46±0.93 4 0.50±0.46 4 6.50±1.48 
Ndiitwani Winter 5 3.19±0.72 5 1.62±0.41 5  
Ndiitwani Spring 6 0.99±0.66 5 1.48±0.41 5  
Ndiitwani Summer 9 1.14±0.54 8 0.73±0.32 8  
  
      
Project Season N Eff 28 N Eff 35 N Eff 42 
Ndiambani Winter 5 1.91±0.32 5 1.87±0.23 5 2.58±0.82 
Ndiambani Spring 6 1.91±0.19 6 1.85±0.21 6 2.32±0.48 
Ndiambani Summer 6 1.74±0.19 5 3.27±0.36 6 1.60±0.68 
Tshirenzheni Winter 2 1.99±0.33 2 1.62±0.36 2 2.00±0.54 
Tshirenzheni Spring 3 1.58±0.27 2 1.19±0.29 1 1.87±0.00 
Tshirenzheni Summer 3 1.53±0.27 3 1.68±0.51 1 2.88±0.00 
Easy farm Winter 1 1.57±0.47 1 1.35±0.23 1 1.66±0.00 
Easy farm Spring 6 1.67±0.19 5 1.51±0.25 6 1.80±0.40 
Easy farm Summer 3 1.37±0.27 4 1.50±0.25 1 3.46±0.00 
Ndiitwani Winter 5 1.14±0.21 5 1.35±0.23 1 0.46±0.00 
Ndiitwani Spring 6 1.30±0.19 5 1.37±0.23 5 2.02±0.60 
Ndiitwani Summer 9 1.12±0.16 8 1.35±0.18   
Wt = weight 
Fi = feed intake 
Eff = efficiency 
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CHAPTER 4 
 
GENERAL CONCLUSION 
 
 
High temperature and humidity with summer rainfall and cold winter characterize the 
Northern region of the Northern Province. Broiler production under small scale and semi 
commercial farming conditions face problems in dealing with those environmental 
factors. It is therefore important to identify environmental factors that can be considered 
to improve the performance of broilers and try to derive a means to cope with them. 
 
Farms, season and the interaction between farms and seasons are environmental factors 
affecting broiler performance (body weight, mortality rate, feed intake and feed 
efficiency). The performance of broilers are significantly affected (P<0.001) by 
differences in farms. Body weight and feed intake increased linearly with age of broilers. 
Body weight, feed intake and mortality rate was high at small scale farms. Better carrying 
capacity per batch and good quality feeds seemed to be the reason. 
 
Lower ambient temperature during winter increased feed intake and improved feed 
efficiency resulting in higher body weight. High temperature during summer due to lack 
of ventilation system increased mortality rate of broilers. Due to financial constrains 
amongst both small-scale and semi-commercial farming conditions, solutions for the high 
rate of mortality due to high temperatures, seemed to be difficult. In both farms, there is a 
great potential to improve the performance of broilers. This means that further 
investigation of environmental factors on broiler performance under small-scale and semi 
commercial conditions need to be studied as more research has been done on commercial 
farms. There is also a need to develop an appropriate broiler genotype that can adapt to 
small-scale and semi-commercial farming system.                
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ABSTRACT 
  
Data were collected from two small- scales and two semi commercial farms. The main 
variables investigated were body weight, mortality rate collected for a period of three 
seasons namely, winter, spring and summer, feed intake and feed efficiency. The study 
was conducted primarily to determine the effect of environmental factors affecting broiler 
performance.  
 
The effect of farms significantly (P<0.001) affect body weight and feed intake. Body 
weight and feed intake increased linearly with age of broilers. Broilers from Tshirenzheni 
poultry farm had a high body weight at day 42 compared to other farms. Feed intake was 
high at Ndiitwani poultry farm at day 42. The effect of farms on mortality rate was only 
significant (P<0.1) from day 35 to day 42. Mortality rate was high at Ndiambani poultry 
farm as compared to other farm at day 42. High feed intake improved body weight at 
small-scale farms due to lower carrying capacity per batch.  
 
Body weight, mortality rate and feed intake were not influenced (P>0.5) by season. 
However, body weight and feed intake was higher during winter as compared to other 
seasons. Lower temperatures during winter increased feed intake, which finally improved 
body weight of broilers. Mortality rate was 2.58% during winter at day 42. Seasons only 
influenced (P<0.1) feed efficiency from day 28 to day 42. Feed efficiency was 1.28% at 
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day 42 during winter followed by summer. Farms by seasons interactions were not 
influenced (P>0.5) by body weight, mortality rate, feed intake and feed efficiency. There 
is also a need to develop an appropriate broiler genotype that can adapt to small-scale and 
semi-commercial farming system. 
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